TUBE TEST CONDITIONS 


HICKOK CARDMATIC 
TUBE TESTER 


MODEL KS-15874-L17/:: 


The HICKOK ELECTRICAL INSTRUMENT CO. 
10514 DUPONT AVENUE + CLEVELAND 8, OHIO 


2190-36) 


MODEL KS-15874-L 1 MD 1-2 
SYMBOL DEFINITIONS '' * ~ 


Circuit 

Load Capacitor 

DC Positive Voltage applied to the Plate 

DC Plate Supply Voltage 

DC Negative Voltage applied to the Control Grid 

DC positive Voltage applied to the Screen 

DC Negative Voltage applied to G3 

Filament or heater Voltage 

AC Plate Supply Voltage 

Plate to Cathode Tube Voltage Drop 

Full-Wave, Rectifying Circuit 

Grid nearest Cathode 

Grid second from Cathode 

Grid third from Cathode 

Mutual Conductance 

Heater -Cathode leakage reject value in 
microamperes 

Half-Wave, Rectifying Circuit 

Plate Current 

Cathode current 

DC Component of output Current of Rectifiers 

Cathode 

Milliamperes 

plate 

Self-bias Cathode Resistance in Ohms 

Plate Circuit Resistance 

Special 

Micromhos (Mutual Conductance) 

Volts AC 

Volts DC 


Copyright 1959 


The Hickok Electrical Instrument Co. 
10514 Dupont Ave. - Cleveland 8, Ohio 


Quality Test 


owe Test Full Scale | 
Tube | Card H-K | Test Condition 


us 
"rr 
: "H 


INSTRUCTION CARI 


| Іт 
А ІШ 


Ef = 4.5 VAC 
= = 150 

= -10, 2 
|, теавигеа 


Ef = 4. 1 VDC 
5s z 130 
= -8.0 
E: P Gm measured 


Ef 24.1 VDC 
Eb = 130 

Ec = -8.0 
G-P Gm measured 


101ҒА 


= = 4, ] VDC 
= 160 

EE = -10.0 

G-P Gm measured 


Ef = 3. 75 VDC 
Eb = 160 
Ec =-10. 0 


ae Gm measured 


Ef = 2.1 VAC 
Eb = 150 
E = -2.0 


Ib measured 


E = 2.1 VDC 

= 160 
= = -2.0 
G-PGm measured 


Ef = 2.1 VDC 
Eb = 160 
Ec = -2.0 


G-PGm measured 


zd = 4.5 VDC 
= 160 
2. 0 
E Gm measured 


Ef 2 4. 5 VAC 
Eb = 250 

Ec = -22.0 
Ib measured 


G-P Gm measured 


Ef = 2.0 VAC 
Eb = 150 
Ec =-8.0 


E Gm measured 


Ef = 2.0 VAC 
Eb = 140 


Ec2 = manually 
adjusted to 67.5V 
Есі = -4.5 

G1-P Gm 
measured 


Ef = 2.0 VAC 
2. 


= -6.0 
Ст measured 
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Quality Test 


Card Test Condition | 


Ef = 3. 1 VDC 

Eb = 90 

Ec = -3.0 

G-P Gm measured 


l of 1 1800 20 Ef = 2.0 VAC 
Eb = 100 
Ec2 = 100 
Есі = -1.0 
G1-P Gm 
measured 

1 of 1 1100 20 Ef = 10.0 VAC 
Eb = 160 
Ec = -6.0 
G-PGm measured 


1 of 1 700 


262A /B 


G-P Gm measured 


100 Ef = 5.0 VAC 
Eb = 200 
Ec = -10. 0 


G-P Gm mea sur ed 


Ef = 10. 0 VAC 


272A 


257A 

259A 

264В/ С 

271А 

274А 1 of 1 
274B 

275A 

286A 

290A 


R1 = 1000 Q 
Cl = 4 mfd 
lo measured 


Ef = 5. 0 VAC 
Epp = 250 
(F-W) 

КІ = 1000 Q 
Cl = 4 mfd 
Io measured 


Ef = 5,0 VAC 
Eb = 150 

Ес = -30. 0 
Ib measured 


1 of 1 


P E 


1 of 1 1500 20 Ef = 2.0 VAC 
Eb = 80 
Ec2 = 80 
Ecl = -1. 5 
Gi-P 


Gm measured 


Ef = 10. 0 VAC 
Eb = 80 

Ec2 = 80 

ЕСІ = -1.5 
С1-Р Gm 
measured 
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Tube Card 


Umhos 
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Test Condition 


Ef = 10.0 VAC 
Eb = 80 


Ec2 (Pins З & 4 in 


parallel) = 80 


сев 1 
4--5.1 
К 


теазигеа 


Ef = 10.0 VAC 
Eb (Pins 2 & 3 in 
parallel) = 80 


Ec2 = 80 

ЕСІ = -15.3 
Ес4 = -15.3 
С1-Р, G3, GS 


Gm measured 


Ef = 10.0 VAC 
Eb = 180 
Ec2 = 180 


Ecl = -18.0 
G1-P Gm 
measured 


= 10.0 VAC 
Eb = 180 
Ec2 = 180 
Есі = -18.0 
С1-Р Gm 
measured 


Ef = 5. 0 VAC 
E: - 200 
- -32.0 


m measured 


Ef = 10. 0 VAC 
Eb = 100 
Ec2 = 100 


Есі --2.9 
С1-Р Ст 
теазигеа 


= = 10.0 VAC 
= 150 
52 = 150 
= -3, 6 
сн к" Ст 
measured 


Ef = 10. 0 VAC 
Eb = 140 
-N 140 

= -3, 1 
ae 2 Gm 
measured 


Ef = 9.0 VAC 
Eb = 140 

Ec2 = 140 
Есі = -15.5 
G1-P Gm 
measured 


Ebb = 250 

КІ = 9220 Q 

Ib = 20 MA 
Starter Etd mea- 
sured.OK 52 to 
74 V 
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Test 
Card 


Quality Test 


Umhos 


Test Condition 


Ebb = 200 

КІ = 6020 Q 

Ib = 20 MA 
Anode Etd mea- 
sured.OK 68 

to 90 V 


Ebb = 250 

КІ = 9220 Q 

Ib = 20 MA 
Starter Etd mea- 
sured.OK 52 to 
74 V 


Ebb = 200 

КІ = 6020 Q 

Ib = 20 MA 
Anode Etd mea- 
sured.OK 68 

to 90 V 


Ebb = 250 

КІ = 9220 Q 

Ib = 20 МА 
Starter Etd mea- 
sured.OK 52 to 
74 V 


Ebb = 200 

КІ = 6020 0 

Ib = 20 МА 
Anode Etd mea- 
sured.OK 71 

to 81 V 


Ebb = 250 

КІ = 9220 Q 

Ib = 20 MA 
Starter Etd mea- 
sured.OK 52 to 
74 V 


Ebb = 200 

КІ - 60200 

Ib = 20 МА 
Anode Etd mea- 
sured.OK 68 

to 88 MA 


Ef = 7.5 VAC 
Eb = 150 

Ec2 = 150 
Есі = -3. 6 
G1-P Gm 
measured 


Ef 27.5 VAC 
Eb = 150 

Ec2 = 150 
Есі --16.7 
С1-Р Gm 
measured 


Ef = 10.0 VAC 
Eb = 180 
Ec2 = 180 
Есі = -8.0 
С1-Р Gm 
measured 


Quality Test Quality Test 


BE Test 
Tube Card Test Condition Tube Card Umhos Test Condition _| 
1 of 1 2200 20 Ef = 10.0 VAC 352A 3 1. 2 Ef = 10.0 VAC 
Eb = 150 Ebb = 20 
Fa = 150 RI = 18300 Q 
= -3.6 Ib measured 
za -p Gm Dual Test: 
measured lst P Pin 4 
2ud P Pin 3 
1 of 3 166 * Meter Full 
Scale = 1500 pamps 367A Lol UR = 6.3 VAC 
Ef = 10. О VAC = 150 
ВЕ E m" : а 
Ес-0 Есі = -8.0 
КІ = 1350 Q G1-P Gm 
Ib measured measured 
100 Ef = 10.0 VAC 1600 Ef = 2.0 VDC 
Ebb = 280 Eb = 150 
Ес = 0 Ес2 = 150 
= 2600 9 Есі = -2 0 
Ib = 100 МА G1-P Сбт теа- 
Ега measured sured 
G2 Pin 6 used 
3 of 3 38 Ef = 10. 0 VAC 
Ebb = 150 373A 2 of 2 1600 ci =2.0 VDC 
Ec = -36. 0 = 150 
Ib cut-off test a = 150 
OK under 3.8 MA Есі = -2.0 
| С1-Р Gm mea- 
1 of 1 Ef = 5.0 VAC sured 
Eb = 150 G2 Pin 5 used 
= 150 
Есі = -12.0 374A 1 of 1 4300 Ef = 3,0 VDC 
Ib measured Eb = 150 
Ec2 = 150 
1 of 1 2400 20 Ef = 6.3 VAC Ecl = -18.0 
Eb = 140 G1-P Gm mea- 
Ec2 = 140 sured 
Есі = -3. 1 
G1-P Gm 375A 1 of 1 7800 EI = 20. 0 VAC 
measured = 120 
eu = 120 
1 of 1 5200 50 Ef = 6.3 VAC Есі = -12.0 
Eb = 180 G1-P Gm mea- 
aa = 180 sured 
= -8.0 
Ta р Gm 381A 1 of 1 Ef = 6.3 VAC 
measured Ebb = 20 
КІ = 3570 Q 
1 of 1 8900 100 Ef = 6.3 VAC Ib measured 
Eb = 150 
Ва = 150 383A 1 of 1 3500 Ef = 6.3 VAC 
aie 5 Ст = L4 0 
measured P Gm measured 
1 of 1 8900 100 Bf = 6, 3 УАС 85A 1 of 1 3200 Ef = 6.3 VAC 
Eb = 150 Eb = 120 
Ec2 = 150 Ec2 = 120 
Есі = -8. 0 Ecl = -2.0 
G1-P Gm G1-PGm measured 
measured 
387A 1 of 1 5000 Ef = 6.3 VAC 
1 20 Ef = 10.0 VAC Eb = 120 
Eb = 150 Ec2 = 120 
Ec = -6.8 Ecl = -2.0 
G-PGm measured G1-P Gm 
measured 
2 16 20 Ef = 10.0 VAC 
Ebb = 20 96A 1 7600 Ef = 6,3 УАС 
КІ -13700 Ер = 150 
| Plates in parallel Rk = 2400 
Ib measured G-P Gm measured 
OK under 8.0 MA Dual Test: 
let Triode Pins: 
6, 7, 8. 2nd Tri- 
ode Pins: 2, 3, 4 


398A 


399B 


399B 


400B 


400B 


401A 


401A 


403A 


403A 


Quality Test 


ТЕ: 


"Mr 


1 of 2 


N 
© 


N 
© 


20 


№ 


Ef 26.3 VDC 403B 
Eb = 140 
Ec2 = 140 
Есі = -17.0 
С1-Р Gm 
measured 


ЕЁ = 1.15 VDC 
Eb = 90 

Ec2 = 90 

Есі =-].2 
G1-P Gm mea- 
sured 

Fil. Pin 1 used 


403B 


Ef =1.15 VDC 
Eb = 90 

Ec2 = 90 

Ecl = -1. 2 
С1-Р Gm mea- 
sured 
Fil.Pin 5 used 


404A 


Ef 21,2 VAC 
Eb 2 50 

Ec2 = 50 

Есі = -1.0 
Ec3 = -1.0 
G3-P Gm mea- 
sured 

Fil. Pin 1 used 
OK over 200 umbo 


404A 


404A 


Ef = 1.2 VAC 
= 50 

Ec2 = 50 

Есі = -1.0 

Ec3 = -1.0 

С1-Р Gm mea- 

sured 

Fil. Pin 5 used 


407A 


Ef = 6.3 VAC 
Ec = 90 

Ec2 = 90 

Есі = -5.0 
G1-P Gm mea- 
sured 

K Pin 7 used 


408A 


Ef = 6.3 VAC 
Eb = 90 

a = 90 

5.0 
ie > Gm mea- 
sured 

K pin 2 used 


408A 


Ef = 6.3 VAC 
Eb = 120 
Ec2 = 120 
Есі -2.0 
G1-P Gm 
measured 
K Pin 7 used 


Ef 2 6.3 VAC 
Eb = 120 

Ec2 = 120 

Есі =-2.0 
G1-P Gm mea- 


sured 
К Pin 2 used 


Quality Test 


Test xTM aes 
Card | Umhos | | Ma | Volts | H-K 
1 of 2 6300 


е) 


2 of 2 


6300 
17, 000 | 

7600 

6300 


1 of 3 


© 


NO N N N 
е 


2 of 3 


© 


3 of 3 


1 of 2 


№ 
EES 


20 
2 of 2 20 


Test Condition E 


Ef = 6. 3 МАС 
Eb = 120 

Ec2 = 120 
Rk = 200 Q 
G1-P Gm mea- 
sured 

K Pin 7 used 


Ef = 6.3 VAC 


G1-P Gm mea- 
sured 
K Pin 2 used 


Eb = = 150 
Ec2 = 150 
Rk = 1102 
G1-P Gm mea- 
sured 


Ef = 6.3 VAC 
Eb = 150 

Ec2 = 150 
Rk = 1102 
Ib measured 
OK 8. 8 to 18.0 


Ef = 6.3 VAC 

Eb = 150 

Ec2 = 150 

Ес1 = -10.0 

Ib cut-off test 

OK under 0.050 
MA 


Ef = 20.0 VAC 
(parallel) 

Eb = 150 

Rk = 240 Q 

G-P Gm mea sured 
Dual Test: 

lst Triode Pins: 
6, 7, 8 

2па Triode Pins: 
2, 3, 4 


Ef = 20. 0 VAC 
Eb = 120 

Ec2 = 120 

Rk = 200 2 
G1-P Gm mea- 
sured 

K Pin 7 used 


Ef = 20.0 VAC 
Eb = 120 

Ec2 = 120 

Rk = 200 Q 
G1-P Gm mea- 
sured 

K Pin 2 used 


409А 


409А 


412А 


415А 


415А 


417А 


417А 


417А 


417А 


418А 


Quality Test 


1100 


1100 


3 of 4 


4 of 4 


1 of 2 


32, 500 
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Full Scale 


H-K 


N 
© 


М 


T 
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Ef = 6.3 УАС 
Eb = 100 


G1-P Gm mea- 
sured 


Ef = 6.3 VAC 
Eb = 100 

Ec2 = 100 

Есі = -1.0 
Ec3 = -1.0 
G3-P Gm mea- 
sured 


Ef = 6.3 VAC 
Epp = 250 
(H-W) 

Io measured 
Dual Test: 
lst P Pin 9 
2nd P Pin 1 


Ef = 6.3 VAC 


G1-P Gm mea- 
sured 


Ef = 6.3 VAC 
Ер - 100 

Ес2 - 100 

Есі = -1.0 

Ec3 = -1.0 
G3-P Gm mea- 
sured 


Ef = 6.3 VAC 

Eb = 150 

Rk = 602 

G-P Gm measured 
G Pin 8 used 


Ef = 6.3 VAC 
Eb = 150 

Rk = 602 

Ib measured 
G Pin 7 used 


Ef = 6.3 VAC 
Eb = 150 

Rk = 602 

Ib measured 
G Pin 5 used 


Ef = 6.3 VAC 

Eb = 150 

Ec = -10. 0 

Ib cut-off test 

С Pin 4 used 

OK under 0.1 MA 


Ef = 6.3 VAC 
Eb = 150 

Ec2 = 150 

Rk = 302 

G1-P Gm mea- 
sured 

Қ Pin 9 used 


Quality Test 


Full Scale 


Card 


"UL 


Test Condition 


Ef = 6.3 VAC 
Eb = 150 

Ec2 = 150 

Rk = 302 

Ib measured 
K Pin 4 used 


Ef = 6.3 VAC 
(Parallel) 

Eb = 180 

Ec = -0.5 

G-P Gm 
measured 

Dual Test: 

lst Triode Pins: 
6, 7, 8 

2nd Triode Pins: 
1, 2, 3 


Ef = 6.3 VAC 
(Parallel) 

Eb = 180 

Ec = -0.5 

Ib measured 

OK 0.8 to2.1 MA 
Dual Test: 

lst Triode Pins: 
6, 7, 8 

2ud Triode Pins: 
l; 2, 9 


Ef 2 6.3 VAC 
(Parallel) 

Eb = 110 

Rk = 5330 Q 

Ib measured 

OK within 0.045 
MA of Card 4 
reading, 

NOTE: For quick 
Ib balance com- 

parison press #4 
with #2 for Tri- 
ode No. 2 


Ef = 6.3 VAC 
(Parallel) 
Eb = 110 


Rk = 5330 2 

Ib measured 

OK within 0.045 
MA of Card 3 
reading. 

NOTE: For quick 
Ib balance com- 


parison press 
#4 with #2 for 
Triode No. 1 


Quality Test = RNA Теві 


ы Тем. [Full Seale O 
Ps Card H-K | Test Condition ж Саға Test Condition | 
421A 1 of 3 Ef 26.3 VAC 427A 3 Of 3 Ebb(Anode) = 140 
Eb = 120 R1(Anode) = 1000 
Ec = -14,0 Ebb(Starter) = 
G-P Gm measured 145 (manually 
Dual Test: set) 
lst Triode Pins: Rl(Starter) = 
4, 5, 6 470, 000 2 
2nd Triode Pins: Ib (starter) = 
14 2, 3 50 microamps 
Ib(Anode) = 40 
421A Ef = 6.3 МАС Etd Anode mea- 
Ebb = 275 sured. OK 99 to 
EC = 0 103 volts. 
КІ = 1720 Q Р Pin 4 used 
Ib = 125 МА 
Etd measured 429A Ef = 20.0 VAC 
OK under 60 volts Eb = 130 
Dual Test: ае = 130 
lst Triode Pins: = -4, 0 
4, 5, 6 ate с Ста 
2па Triode Pins: measured 
1, 2,3 Р-К Pins: 7,9 
421А 20 ЕҒ- 6.3 УАС 429А Ef = 20.0 УАС 
Ер - 200 Ер - 130 
Ес = «55. 0 Ес2 - 130 
Ib cut-off Test Ecl = -3. 0 
OK under 10 MA Gi-P Gm 
Dual Test: measured 
lst Triode Pins: P-K Pins: 2, 4 
4, 5, 6 
1. 2.3 
430A 2 of 3 Ebb = 250 
422A Ef = 5.0 VAC КІ = 9220 Q 
Epp = 250 Ib = 20 MA 
(F-W) Starter Etd 
Ri = 1050 Q measured 
Cl = 4 mfd OK 52 to 74volts 
Io measured 
430A Ebb = 200 
423A RI = 6020 9 
Ib = 20 МА 
423A Ebb = 200 Anode Etd 
КІ = 20, 000 measured 
Ib = 4 MA OK 68 to 85 volts 
Etd measured 
UE MOIS TQUE 432B Ebb(Anode) - 110 
Rl(Anode) = 20000 
423A Ebb = 200 Ebb(Starter) - 200 
КІ = 14, 300 (manually set) 
Ib = 6 MA Rl(Starter) - 
Etd measured 470 000 Q 
P Pin 7 used Ib(Starter) = 200 
OK 99 to 103 volts microamps 
ana C INSTRUCTION car — | PU CURED 
427A 200 Ebb(Anode) = 140 а айы 
А1(Аподе) = 6670 Р Рїп 8 used 
Ebb(Starter) = 
145 (manually 432B Ebb(Anode) = 110 
set) Rl(Anode)- 1430 
Rl(Starter) = Ebb(Starter) = 200 
470, 000 Q (manually set) 
Ib(Starter) = Rl(Starter) - 
50 microamps 470, 000 2 
Ib(Anode) =5 MA Ib(Starter) = 200 
Etd Anode mea- microamps 
sured. OK 99 to Ib(Anode) = 6 МА 
103 volts Etd Anode Mea- 
P Pin 6 used sured. OK 99 to 
103 volts. 
P Pin 7 used 


Quality Test Quality Test 
Tube | Card Card | Umhos | Ma | Volts | Test Condition 
435А 1of 1 | 19,000 Ef = 6.3 VAC 
е Ер = 160 

Ес2 - 160 

ЕСІ = 47.5 

Rk = 6302 

G1-P Gm mea- 

sured 
436A 38, 000 


Ef = 6.3 VAC 
Eb = 160 
Ec2 = 160 


Есі = +7. 5 

Rk = 3109 
G1-P Gm mea- 
sured 

K pin 3 used 


20 Ef = 6.3 VAC 
Eb = 160 
Ec2 = 160 
Ecl = -5.6 
Ib cut-off test 
K Pin 2 used 
OK under 0.010 
MA 


Ef = 6.3 VAC 
Eb = 160 

Ec = 47.5 

Rk = 2602 
G-P Gm measured 
K Pin 8 used 


Ef = 6.3 VAC 

Eb = 140 

Ec2 = 140 

Есі = +7. 5 

Rk = 2709 

Ib measured 

K pin 6 used 
| E 


Ef = 6.3 VAC 

Eb = 140 

Ec2 = 140 

Ecl = -12 

Ib, ІС2 measured 

OK 0 to 0. 2 MA 

K pin 3 used 
i T 


Ef = 6.3 VAC 
Eb = 160 

Ec = +7.5 
Rk = 2602 
Ib measured 
K Pin 7 used 


Ebb = 250 

К1 = 52,000 . 
Ib = 3 MA 
Starter Etd mea- 
sured 

OK 53 to 72 volts 


"e y 


1043 | INSTRUCTIO 


р ШЕ 
| | 
10f3 | 40,000 | 


Ebb(Anode) = 150 
R1(Anode) = 75600 
Ebb(Starter) = 93 
(Manually set) 
Rl1(Starter) = 

470, 000 2 
Ib(Starter) = 44 
microamps 
Ib(Anode) = 10MA 


Anode Etd mea- 
sured 
OK 63 to 75 volts 


20 Ef = 6,3 VAC 
Eb = 140 
Ec2 = 140 
Ecl = +7.5 
Rk = 2702 
G1-P Gm mea- 
sured 
K pin 7 used 


